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Introduction
In recent years, the American Society of Engineering Education (ASEE) has made several attempts to advance efforts that promote diversity and inclusion in the engineering education community. Part of these efforts have included creating a Diversity Committee in 2011; declaring 2014-2015 as the Year of ACTION on Diversity; and establishing the Best Diversity Paper Award in 2015. Prior to these actions, diversity efforts were primarily relegated to a few divisions: International Division, Minority in Engineering Division, Two-year College Division, Women in Engineering Division, and Pre-College Engineering Education Division; each of which is recognized by ASEE for having made a "specific commitment" to diversity (American Society for Engineering Education, 2017) . Appropriately, the charge of the Diversity Committee is to encourage additional divisions to get more involved in featuring diversity and inclusion in their work. To assist ASEE in this effort, the purpose of this paper is to investigate the ways in which members of ASEE have recently addressed diversity by conducting a qualitative content analysis of papers published in the proceedings of the annual conference. Further, to assist community members who wish to contribute to this conversation during future conferences, our research asks the following questions: (RQ1) What are the common profiles of diversity-related conference papers published in ASEE? (RQ2) In what ways can additional member divisions help expand this profile?
Through answering these questions, the results of this study will: provide an overview of the ways in which ASEE is currently discussing and addressing diversity in engineering; highlight ways in which additional member divisions can be involved; summarize the ways in which demographics are included (or not included) in these efforts; and inform future efforts of ASEE members.
Framework
To answer these questions, we combined intersectionality (Crenshaw, 1991) and the AERA Standards for Reporting on Empirical Social Science Research (2006) to frame our analysis of over 150 conference publications from ASEE. Together, these frameworks enabled a systematic decomposition of each paper and, subsequently, a critical examination of how aspects of diversity are acknowledged and discussed throughout.
Intersectional theory discusses how multiple identities-such as race, class, gender, among others-intersect to create a new identity whose experience is different from the sum of its parts (Crenshaw, 1991) . The Year of ACTION in Diversity has positioned underrepresented groups (i.e., women and minorities) at the forefront of recent studies in engineering education. The distinct challenges faced by these groups point to the need for more comprehensive studies that can lead to identifying best practices in engineering education. Intersectionality provides a basis for our research (Crenshaw, 1991) , emphasizing the need to critically analyze how scholarship from ASEE positions multiple aspects of diversity. Because individuals exist at the intersections of class, race, gender, etc., it is important that we have strategies to address the unique realities of those intersections as we make efforts to advance diversity. In order to characterize the different forms of scholarship addressing issues of diversity, we used the AERA Standards for Reporting to identify the various sections of a publication that warranted analysis. As per the AERA standards, essential components of a research publication should include a problem formulation often described through a purpose statement or research question, descriptions of the design which would include the methods and tools employed to collect the data, the units of study which could be defined by a thorough description of a population, and evidence-supported generalizations or implications. While the focus of this standard is to expose what a quality paper should contain, through its arguments it gives the reader a clear idea of the essential components of an empirical research publication ("Standards for Reporting on Empirical Social Science Research in AERA Publications," 2006).
Methods and Analysis
Methodical reviews, such as systematic literature reviews and content analyses, have been previously recommended for the field of engineering education as a way of "Lowering the barrier for both researchers and practitioners to access the literature, enabling more objective critique of past efforts, identifying gaps, and proposing new directions for research" (Borrego, Foster, & Froyd, 2014, p. 47) . A previous systematic literature review conducted by Pawley, Schimpf, & Nelson (2016) studied how the Journal of Engineering Education addressed topics of gender in engineering. Such an effort has not yet been done in order to determine the ways the ASEE community addresses diversity. Inspired by Pawley et al. (2016) , we addressed our research questions by conducting a qualitative content analysis of over 150 diversity-related publications in ASEE from the 2015 and 2016 conferences. We chose a qualitative content analysis as our research method because our goal was to show the different interpretations and connotations related to studying diversity in engineering (Kohlbacher, 2006) , as opposed to counting the use of specific operationalizations of diversity or research methods. These years were selected because they coincide with the Year of ACTION in Diversity declared by ASEE and subsequent creation of the Best Diversity Paper Award.
Data Collection
Our sample is comprised of conference publications from the years 2015 and 2016 that fell into three publication categories. In addition to focusing on publications nominated for the Best Diversity Paper Award, we focused on publications from the Minority in Engineering Division (MIND) and Women in Engineering Division (WIED). We selected MIND and WIED based on their long-standing commitment to diversity. This decision was also informed by the dichotomous approach to broadening participation (i.e., emphasizing women & minorities as different groups) traditionally taken by the field of engineering. Focusing on these two divisions simultaneously provided an opportunity to explore the implications of such an approach with regard to intersectionality. We recognize other divisions may contain diversity-related publications that did not meet our inclusion criteria. However, we believe our analysis captures how the community as a whole typically handles this topic. The complete list of publications analyzed is located in Appendix A.
Data Analysis
Using the AERA Standard for Reporting (2006), Pawley et al (2016) , and Intersectionality (Crenshaw, 1991) we developed a preliminary codebook that contained various relevant descriptors of each paper. Specifically, our analysis focused on the following aspects: (1) ASEE division; (2) paper type (i.e., research, practice or theory); (3) study rationale; (4) demographic of interest; (5) organizational status of demographic of interest; (6) data source; (7) framework or theory; (8) research questions; and (9) implications & recommendations. While some categories include child codes, through our initial refinement of the codebook we found that not all parent codes could be sub-coded into specific codes. Therefore, we coded the phrase in the publications that addressed the component we were looking for and subsequently summarized the general findings. To complete the content analysis, a single author reviewed and coded each conference paper after our research team co-developed and refined a codebook. We performed an initial round of coding with two randomly selected articles (one from each division), which helped us further refine the codebook and determine the granularity of analysis we would pursue. Our final codebook is described in Table 1 . Each author was assigned an equal number of randomly assigned publications to code, and periodic reviews were used to revise codes or discuss exemplary and/or ambiguous cases. This was done to minimize discrepancies in how each researcher was applying the agreed upon codes.
Results and Discussion
This section will discuss the multiple ways members of ASEE can contribute to the efforts of the Diversity Committee. We will specifically review the categories as shown in Table 1 .
Publication Type
We began our analyses by classifying our publication samples using the categories listed in table 1. The most prevalent categories were (in descending order) research, program overview, program assessment, literature review, and panel summary. Other was used for anything that did not correspond in the previous descriptions. Table 2 gives examples of each type of publication as found in our publication sample.
Table 2. Distribution of Publication Categories by Division Publication Type
Example Research "This study aimed at answering the research question: "How do Alaska Native students participating in ANSEP describe the program's role at motivating them to take advanced mathematics and science courses in high school?" (Yatchmeneff, 2015, p. 2) Program Overview "To address the pressing need for high school engineering design training, particularly for young people from underserved minority populations, we have created the HYPOTHEkids (Hk) Maker Lab, a sixweek summer program in which high school students from underserved communities are introduced to biomedical engineering (BME) and biodesign." (Kyle, Sattler, Zhao, & Kovich, 2016, p. 2) Program Assessment "The goal of this work is to determine if the structure of iFEAT facilitated participant learning and satisfaction. We will analyze the program structure with respect to program content, pace, and climate.
With the information learned, we remark on implementable changes for program improvement." (Horstman, Mai, Li, & Bhargava, 2015, p. 3) Literature Review "This literature review will discuss the engineer of 2020 attributes as discussed in historical and contemporary literature related to African Americans/Blacks, with a focus on males and precollege informal learning contexts." (Tolbert & Cardella, 2016, p. 2) Panel Summary "This panel brings together a group of men with diverse backgrounds and experiences to discuss their perspectives and offer practical skills for men to effectively serve as advocates for gender equity." (Genalo et al., 2015, p. 3)
Publication Rationale
The majority of the rationales provided for these publications were focused on recruitment and retention of diverse groups. Asides from this rationale, many of the arguments targeted the underrepresentation of diverse groups in engineering, the nation's changing demographic, pursuing further understanding of gender differences, and the lack of diversity in the workforce. Publications often discussed more than one of the rationales previously listed, specifically when it came to arguing against underrepresentation.
We discuss less traditional rationales as a way of showing that not all work undergoing for the purpose of diversity has to be focused towards the reasons typically used. One particular publication had the objective of "increase transparency in the salary equity study process" by "providing an inclusive framework for faculty and administrators in the form of a collaborative committee" (Marchetti & Bailey, 2016) . Another interesting example coincided with "increasing minority participation in pursuing advanced degrees in STEM" by "scientific literacy in sustainable energy and the energy-water nexus" (Castillo, Cabrera-Rios, Persans, & DeYoe, 2016) . One publication combined its main objectives to promote the value of STEM and teamwork and, as a side effect, engage participants in more regular physical activity through the development of wearable fitness trackers (Harriger, Harriger, Flynn, & Flynn, 2015) . Lastly, the rationale behind another work was to determine how the discourse within engineering shapes the public discussion and perceptions regarding the concept of engineering (Brewer, Sochacka, & Walther, 2015) . The variety of rationales behind the publications studied show us that in order to contribute to these divisions, the focus can often be combined and go beyond the idea of diversity as a demographic itself.
Publication Research Questions & Purpose
When analyzing the research questions and purposes in the publications analyzed we were able to group the majority of the works into four broad categories: characteristics of diverse people, recruitment and retention interventions, academic institutional policy research, and how to 'teach engineering'.
The first and most common purpose was to research the characteristics of diverse people, be it by gender, race, or some combination of the demographics described in section 4.3. Some examples of the specific questions being asked around these characteristics of diverse people are: which factors enable minorities' success, how do specific demographics perform in teamwork scenarios, and how can we recruit diverse groups. Some specific examples of nontraditional questions asked within this category are the "relationships between student characteristics and entrepreneurship education (curricular and co-curricular) choices" (Celis & Huang-Saad, 2015) , as well as how does socio-economic status play a role in course performance (Agrawal, Stevenson, & Gloster, 2016) .
A second category of the research questions and purposes stated was the role of interventions for recruitment and/or retention. These publications described the goals and execution of these interventions as well as a subsequent assessment of these interventions and the participants involved. Some examples of the questions asked in this category are "What effect does NSBE membership have on graduation rates at the university?" (Whalin, Pagán-Trinidad, Villanueva, & Pittman, 2016) and the role of co-curricular science and engineering centric activities and whether participation in such affects the course enrollment choices of its participants (Gonzalez & Millunchick, 2016) .
Within this category of interventions, we were able to find a myriad of publications regarding the mentoring experiences of diverse groups. Publications regarding mentoring discussed understanding the perspectives of those involved in the mentoring experience (Mondisa, Brown, & Adams, 2015) and how this process strengthens their identity (Smith & Paretti, 2015) , the context in which this mentoring is taking place and the role of such mentoring in career socialization (Rajan et al., 2015) .
A third broad category for research questions focused specifically on studying academic institutional policies. Some examples of the questions being asked in these publications aimed at understanding which diversity-related policies worked and why (Beddoes, Schimpf, & Pawley, 2015; Camargo, Wood, & Layne, 2015) , and how can institutional policy better support diverse groups (Turrentine, 2015) . It is important to note that many of the publications related to policy focused on fomenting a diverse faculty, specifically in STEM.
The fourth type of research purposes examined the process of "teaching engineering." While most of the publications in this category focused on strategies for teaching specific engineering concepts, some exemplary cases stood out. Examples of the questions and purposes in this category are understanding the instructional strategies used to foster empathy (Gray, de Cresce El Debs, Exter, & Krause, 2016), discussion on the execution and results of a problem based learning course (McCullough, 2015) , and exploring the disposition of faculty to use studentcentered learning strategies and whether this varied by gender (Ross et al., 2016) .
Outside of these four categories, we found purposes that may not have directly aligned with them but asked important diversity questions. For example, understanding why women leave the engineering workforce (VanAntwerp & Wilson, 2015) , how to improve the experiences of transfer students from community colleges into 4-year institutions (Pieri et al., 2015) , and strategies for dual-career couples searching for employment in academia (Ciston et al., 2015) .
Publication Demographics
The overwhelming majority of publications in our sample studied demographics via two main groups: gender-based groups and racial and ethnic minorities. Other categories that were less present were first generation college students and LGBTQA+ communities. While some publications focused on specific intersections of demographics and organizational statuses such as pre-college black males (Tolbert & Cardella, 2016) or first generation Latinas in engineering (Verdin, Godwin, & Morazes, 2015) , other publications targeted a blanket group of underrepresented groups in STEM such as women and minorities (Agili, Morales, Null, Smith, & Vidalis, 2015) .
Many of the publications in the gender-focused group specifically targeted females with different organizational statuses. One particular study evaluated the parental influence of a female student's decision to major in engineering (Madjar, Huey, & Shor, 2016) . Another interesting paper was a panel discussion hosted by men for an intended audience of men regarding practical skills on how to serve as advocates for gender equity (Genalo et al., 2015) . In the ethnic/racial minority sections, most publications focused on Latinos/Hispanics and/or African Americans. In our publication sample, only two publications discussed Native Americans and Alaskan Natives and none discussed Pacific Islanders. Regarding the LGBTQA+ demographic, only two of the publications in our sample indicated working with this population. One of these studies discussed heterosexist mappings of technical/social dualism in engineering (Leyva, Massa, & Battey, 2016) and the other studied the experiences of LGBT professionals in the STEM workplace (Cech, 2015) .
Many of the publications in our sample did not target a specific target demographic. Conversely, they were scoped to members of a course, an after-school intervention, an online community of people with disabilities, academic faculty, or a whole grade (e.g., 8 th grade students) in K-12. These examples show us that a contribution to these divisions does not have to be limited to the traditional ideas of underrepresented groups.
Publication Organizational Status
A significant majority of the publications in our sample focused on undergraduate students, followed by faculty, and K-12 students. A smaller number of works concentrated on graduate students, industry, and other populations. Some work was directed at multiple organization status-such as Jacobs et al. (2016) , which included "a mix of ages ranging between high school students and professors in mid-career." Other work did not target an organizational status but instead the field of engineering education as a whole, such as Svyantek (2016), which asks the question "Where is disability expressed (at all) within engineering education itself?" When interpreting these findings, it is important to note that other divisions in ASEE are designated spaces for specific populations such as K-12, Industry, and Graduate Studies and thus other potential places to pursue diversity efforts in these specific group asides from MIND and WIED.
Publication Data Source
When looking at the types of data sources used by the studies in our sample, we noticed a roughly equal split of qualitative and quantitative data. Among the quantitative data sources, the most common data collection tool utilized was surveys administered either in the classroom, online or at an intervention. These surveys most often contained a Likert-type Scale and measured different aspects of student performance, such as self-efficacy and grit, or used questions from preexisting surveys such as mentor evaluation forms. Other forms of quantitative information came from archival data from school records such as retention rates, completion rates, representation information, job placement rates, as well was individual student performance (in the forms of GPA, SAT and ACT scores, among others).
Qualitative data came from a larger variety of sources. The most typical data collection tool used was interviews in multiple forms-including semi-structured, one on one, and focus groups. Similarly, open-ended surveys were also used as a form of collecting qualitative participant responses. Some unique forms of data sources were online blogs (Jafer, 2015) , online forum posts and emails (Blaser, Steele, & Burgstahler, 2015) , student artifacts (Gray et al., 2016) , panel proceedings (Genalo et al., 2015) , and reflective journals (Brewer et al., 2015) . Through these examples, we see that in order to contribute to these divisions and the conversation on diversity we can look beyond the conventional methods of obtaining information and incorporate novel data sources.
Publication Frameworks
We observed a large variety of frameworks being used in our sample. While most studies used analytical frameworks to base their work, others also used worldviews and methodologies to ground their methods. Numerous identity theories were frequently discussed such as multiple identity theory, professional identity formation, ethnic identity, and mathematics identities. A specific theory that was often used is social cognitive career theory. Other motivation-focused frameworks found were self-determination theory and self-efficacy framework. In the publications that used metaphors or worldviews for their work we observed the concept of 'engineering climate' (Copeland & Natarajarathinam, 2016) being discussed, a constructivist worldview (McGee, Robinson, Bentley, & Houston, 2015) , as well as a metaphor of 'bait-andswitch' (Lachney & Nieusma, 2015) as means to characterize classroom teaching strategies. In order to assist people searching for frameworks when pursuing future work, Table 3 shows some examples of how authors used frameworks in our publication sample. We have also provided a list of a subset of the frameworks used along with their respective citations that could serve as an initial selection from which to choose in Appendix B. "The 'Tinto Model of Student Retention' provides a useful framework for discussion of academic and social integration, adopted by existing successful programs such as National Science Foundation (NSF) funded Louis Stokes Alliances for Minority Participation (LSAMP), which aims to "build productive capacity and output within institutions having significant enrollment of minority populations in STEM fields." (Christe et al., 2015, p. 2) Self-Determination Theory "I used Ryan and Deci's self-determination theory of motivation as the theoretical framework for my study…to decipher whether Alaska Native ANSEP Precollege students are being intrinsically or extrinsically motivated to take advanced mathematics and science courses." (Yatchmeneff, 2015, p. 2) Multiple Identities "By developing and conducting our research using multiple identities, we ultimately hope to improve engineering students' identification with engineering leading to increased motivation and retention." (Matusovich, Barry, Meyers, & Louis, 2011, p. 4-5) 
Publication Implications
When coding the publications for implications and/or recommendations we found that approximately two-thirds of the publications included implications in their conclusion sections. The implications we found could be split across multiple characteristics and levels of specificity. For example, "panelists recommend creating safe zones where discussions about literature related to gender bias or workshops addressing inherent biases can be conducted and discussed." (Genalo et al., 2015) . Here the authors suggest clear action and specific work to be done. Other implications were broader in nature. For example, "invest in strategies to graduate more minorities in STEM and meet the growing need for workers in the field" (Long, Kitchen, & Henderson, 2015) . Here, the recommendation is more general and in reference to decidedly broader themes than the example above.
Another observation was that the implications listed varied by audience. Research implications refer to when an author concludes with a call for work in a specific area. For example, "additional qualitative research on students' progression through the typology could also prove fruitful for STEM educators to assist in planning and ordering of interventions and strategies to ensure students' success." (Long et al., 2015) . These implications make clear recommendations about the need for further research based on their publication.
Practice implications were most often recommendations for educators and other stakeholders in the educational process. One example is "'Findings suggest that the interactive theater sketch can help students work on teams more productively and demonstrate increasing value for diversity." (Paguyo, Atadero, Rambo-Hernandez, & Francis, 2015) .
Finally, the third type of implications observed was policy implications. These implications are made to larger systems that govern or control particular areas of academic and institutional experiences. An example of this would be "'invest in building new, or deploying existing structures that facilitate women's retention and promotion in STEM in ways that incentivize international collaboration and research as part of the tenure process." (Brown, Tull, Medina, Holder, & Medina, 2015) . Another way policy recommendations are made is through calls for cultural changes. Recommendations such as "'Attracting women to engineering need not be undertaken by accentuating stereotypical feminine traits and showing them how they can fit to engineering but may require also for engineering itself to be transformed." (Blosser, 2015) . Another one would be "'Actively promote an egalitarian environment." (Meadows et al., 2015) . This is not necessarily something that is rectified through policy but is more a call to shift the way we talk about engineering and how we view engineering culture.
Implications & Conclusions
Through this publication, we have discussed the common profiles of diversity-related ASEE publications published between 2015 and 2016. We listed the myriad of data sources, questions, and rationales used for the body of work being pursued in this diversity in engineering education space which ultimately aims at broadening the participation of underrepresented groups in engineering. The most common profile of the publications in our sample is researchers answering how a specific, diverse demographic is different from the majority in an academic engineering context through the use of surveys and interviews as the main data sources for the purpose of recruitment and retention of such diverse group. While the questions being pursued are warranted, through this work we exhort the community of engineering education researchers to expand the profiles of their work into the questions, demographics, and contexts described in our discussion as being understudied. These characteristics are industrial contexts, LGBTQ communities, Native Americans, among others. Furthermore, we strongly encourage the research community to address the topic of diversity from an antideficit perspective (Harper, 2010) and expand the rationales for the works being pursued beyond the idea of increasing recruitment and retention in order to remedy the underrepresentation of such diverse groups. As a product of our findings, we have developed a publication profile worksheet (as shown in Figure 1 ) to assist the community in expanding the diversity of studies published in our community. Figure 1 functions as a visual guide through which the authors can define and scope their individual work.
Through our content analysis we also found how overlapping identities are understudied, especially when both identities are underrepresented (e.g., women of color, queer minorities). This confirms the traditional handling of diversity discrete and dichotomous fashion. While it is important to centralize gender and race as the foundation upon which we broaden participation in engineering, understanding that people exist at the intersection of identities will take our research and the discussion to a deeper level of understanding; stepping away from the generalizations and coming closer to understanding the individual experiences of members of these groups. WIED and MIND are essential, but we need additional spaces to acknowledge the intersectional experiences, outside of these silos. Thus, as a research implication, we exhort ASEE to encourage these intersectional spaces in the form of collaborations across divisions, special sessions, or, if warranted, additional divisions. By creating these broader spaces, we can unify the diversity efforts being pursued across our research community and furthermore encourage the study of populations whose identities do not neatly place into the existing divisions. For example, the opportunity to present this year in the new Diversity Division enabled us to create this analysis and bring this topic to the attention of a wider audience than we could have previously. Further actions along this line and continued support of existing divisions can help the overall goal of broadening participation in engineering. 
Limitations & Future Work
Among the limitations of our work, we would like to note that this is a qualitative analysis and we made tradeoffs between how closely we analyzed each conference paper and how many conference publications we could realistically include. In order to identify major themes, we did not have each conference paper reviewed by multiple authors for accuracy. As a result, we do not report specific numbers for the categories found, but we are confident we identified the major trends in our sample and our implications are supported in our analysis. We also scoped the study to only two years and are thus unable to state any conclusion on how the current definition of diversity has been influenced by the development of such throughout the existence of these divisions and engineering education research.
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